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This is an indirect method of producing steel, in contrast to the

direct methods practised by the older steel-makers.

The Bessemer process had not been long in use before it was
found to have a serious defect. It was only suitable for acid
ores, i.e. ores that do not contain phosphorus. Phosphorus is
a very deleterious ingredient in steel and the Bessemer process
did not get rid of it. This greatly limited its usefulness. Most
British and German ores are phosphoric, and British iron-
masters had to import acid ores from Spain. But the situation
was altered when in 1878 two English chemists, Thomas and
Gilchrist, discovered a way of removing the phosphorus by
lining the converter with lime or manganese. At once the
phosphoric ores of England and the minette of Lorraine became
available for steel-making. Great Britain, of course, benefited,
but the greatest advantage was reaped by Germany, which was
now launched decisively on her career as an industrial nation.

Parallel with these developments, Siemensa a German,
naturalized in England, had perfected the open hearth process,
in which steel was made in a reverberatory furnace. The method
was slower than Bessemer's, but the progress of the metal could
be watched and controlled. Siemen's took out his patent in
1861. His invention was later improved by a French ironmaster,
Martin, and in this perfected form it has proved a serious rival
to the Bessemer-Thomas process, having even shown in recent
years a tendency to displace it. About 80 per cent, of American
steel, for example, is now made in open hearths.

The latest advance in the metallurgical industries is due to
experiments with alloys. By adding such substances as nickel,
manganese, tungsten, molybdenum, and vanadium, a metal
can be obtained lighter than ordinary steel and yet more dur-
able. By combining chromium with steel, a stainless steel is
produced, which can resist that great destroyer of the metals,
rust Perhaps the age of steel is nearing its close. 'The future
seems to belong to alloys of the lighter metals such as aluminium,
magnesium, and beryllium.'1

For the present, however, a large output of iron and steel is
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